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Abstract of JP2003201 108 

PROBLEM TO BE SOLVED: To provide a carbon 
material which is uniformly dispersed when being 
mixed with other material and to provide a 
production method thereof. 
SOLUTION: This carbon material is a new 
carbon material consisting of a large-sized 
carbon material used as a carrier and a nano- 
sized fiber carbon material which grows on the 
carrier and is produced by using a catalyst 
system which contains an active nanocatalyst 
and an optional co-catalyst other than the carrier. 
This carbon material is formed in such a manner 
that the catalyst system reacts with a carbon 
source at a high temperature and, thereby, a 
nanofiber carbon material is generated on the 
carrier. 
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[if** i ] -t-y 77'f/<-*-*^-#vji# 
[if**2] atria* -*vffl#<r>*mtfK tty-7 7 ^ 

[if**3] Mia*-^>fe^^*5, ->-h^, 

Jfcfc, RfttfS fctt*&aiJfc*iT-#-?*> 5 If** 2 IB® 
[if** 4] ffifctJ -7 /<-*—* >0W\ * 

te&mu—tffi-s ^-T'-cfcsif ** i iE«o*- 

^[if**S] *-5l?>fe(^±JC®tt-7-y^Srft^$ 

" [if** 6] tiflEStt^/ftSigas, jE^&Jg* fetter 
O Jfr? fc -5 US** 5 |E««tf> * - # >^m«)«3S*i6. 

[IS** 7] MiffiE^JSg^ JllW3?<OVIIIi£56i$f 
ri^iStfHfdg^JK T?*> 5 6 IEg« w * - # 

[if** 8] *WE*#, 5Bg?ia % BS&t&*fcttB*&t£ 
<OffiW> £>5SSI*h, 5 if ** 6 iE«cW# - ^ V*t^C0Mit7J 
ifco 

$A/T*^-5«t^v'^7 i AT*fc5if**5f5gcCO*-^>' 30 
[if** 10] flfJlBttteg^ W, BU Cd, C 

<b t -mX'h 5 US** 9 IE«W * -* 
[if**l l] IWB*-#vfiflc*s, ^77r-f 

* y7x- x*— jHvw^ntr— x^fcii* 

r-f feigtftt SUB** 5 IE««?*- 

[If** 12] ffJiS*-* VtefreD^fc^, h 40 
Sit** 5 IE«<D*-^>-W<OS!i^i5fe 0 

lit** 1 3 ] swESHit-*- ✓ mmmm\z a 
iif**i4] wjE*tait»ft*«. iwia*--*>^* 
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frS^S^s/T^bft^if**! 3ia«<0#— tf^ 

[19**1 5] ffJlEJgi&tfv 7K*fc«Tyi-3-^P> 
3SJiK?.ff**l 4gE«cQ#-#>'*m<£>8a5£;fr8i. 

[»**i6] tuisa^'j^ T>*~Tjmw&ti 
v v ?a>i=>iiiin5if** 1 4 iE*g^*- 

[if** 1 7 ] flriEiSTcS'jas. 5>r $ *7uat/u 

ft K*fcl47i=/w*yi'A7;!'ft KoS^bStfix 
5if**l 4f2^W*-#^«-^(DS!{it*jfe 0 

[if**i 8] ffiiaftftgw, iSHfc*5&. -^-fb^^ 
* fcitstris* ^ft<D&t>><b mtffrzn ** 5 re* 

[Ul**19] ffl|E*-5K^*i«*^ 0.5-2 Oatm 
W£E7J«SH-C'l5Jfe$ix6f»** 5 mm(D*-#>>W&<D 

[if**20] ttrfB*-JK^*tS[* J , 6 0 0~1 0 0 
0XWUm®ffl-?mi& £*i<5fl} ** 5 fE^O*— 

[if** 2 1 ] MIE*-Jt? v*S«wRjj:^ra*5 1 ~ 6 
0 #T-ife 5 if** 5 IE«t<£> # - # vW^Wtait^jfe. 
[if**2 2] tiilE-7-y7r-r/<-*-^vtt-W 5 , 

fcli^/I*— * / ^-a— t>iSliH5 if ** 

[*fl©»Hl«lilW] 
[000 1] 

|:ty7r^^-*-#>WSr^7 7 hS-frfc*— si? 
[0002] 

[^<Oft^ff] ISi? 1 ~2 0 OmnOt / 77^ 

— . *^7j— i)?V-^-/5 : -^-7' (SWNTS) . 

7* (MWNTS) , -5:<Ot5^<7)W/«c 

tt, mcT-^acmm. ^—r-m&misiixmit^ 

b \z m m * 9 . 5 1 # tT^i 5 it*-ft<0 
[0003] ^*Pi^o-C^5?5RCVDr£{cJ:S-t-/' 7 
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I*, ->y ##?L#£^riH^ixt>^£t£K«*Uh 

[0004] p t <D*.mmtm<Dismz\-t. 

~£\Z.tikWftffife. (deposition precipitation method) 

9«;h,fcfc<0-e2b5i:^jl5 0 Lt5>U HtfEte^tt 5 5 
0 *Cei ±.<D\m.TX'ELfo*ftte oh. * - 
(carbon coating) fc «fc «3 MK^StiMb £*VT L£ 5 

[0 0 0 5] Tr/Vr**— #— tfVtmi*, 
•£9 (warpage) , *V^JIMKtttti3 J:VI»«tt<i:ifW« 

[0 0 0 6] L*»U H^WffiiigJci3V>TI*. JSirA/if 
[0 0 0 7] 

HWWttt 1 ] *B#ffS8 5 0 6 8 1 6 1 ^&B& 
WftfrXifc 1 ] v?t^y h?), f^^^^-j , 
y*. 1 99 7^, ^3 8 8^, p. 756 
WMSStttR 2 1 ^X-^b. Muf*-*— j , -C * !l 
1 9 9 3¥, 13 6 3^, p. 6 05 

[^^»T3crSfc3 ] y — c>, ft^xy^j , so 



y*. 1 9 96¥, S2 7 3t, p. 483 

HMMrXtu ] y t>, rt^xy^j , r^y*. 1 

9 9 6*F, %2 7 4m, p. 17 0 7 
'[^ffi:i»5] ^W^A^P,, r>jr$*/i, 7^i^y 
?X U*— Xj , 3r=7^y, 2 000*F, §3 17 
t P. 7 1 

[*«ffr^iK6] no-v— fe, -7H'yy^ 
X 2000^, I3 17t, 

p. 8 3 

[00 0 8] 

[$&9§riS*li*L«fc5 fc-fSHUB] *«PJO^*eMl4. 

*• 
[00 0 9] 

[^esr/i?*-t-S7t*(o^] wi%egkmzm&:-r^-< , 
#^Mi^77 h vtcz-tf^tfn&mm-fZo 

[ooio] #$gej!i4, TJ-^^fi^Stt-fb^-yftt^ 
RflHK x A SrftMtflK £ 5tl& $ -tt:5 i tr J; o T fltlfS 

y y ft 5 * - ^tti|sf<offiij§7y ffi 

[0 0 1 1] t/7r>f^-*- 5l?>-*tifSr/0 5 , 3S3tbfc 
[00 12] TjO-T-y^-a.— 

*-^vtefr^S:fflv^•50T^ ->y *&T\tet£Z<r>wm& 
«<r i7>s-T?t5 0 fe^gft:^1r-f X07c#V^ 

[0013] #38911:: tev v-c, r^tit^x?)*-* 
^ifsfj .hli. t/7r / f/<-*-<t?yW (E^l~ 
2 0 0nm) titgE LX^#'i > 5 0 0nm~ 5 0 u m<Dt> 
-*v^^l:5febT*3!J, frftWlz^^XiJ-yK'^ia 

[00 14] 

[*M©H««>»ffl] WT^#fgB^oHJiS<o^fiiS:, EI 

a»"*-6t«>i:iaitfit*T?*>5. fltj3iSLfcttl)ig^/ < CibtJ« 
! r $ 3? X S( (± . ^ -r ft. h § 1 m X Z t co * 4 # W *ffl 'JJ ! r SE 
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[0 0 15] *^ro*-sK>-ttHEH*, *-#>iaft± 

[0 0 16] *^lr*3V^T*-7l?^Stt:i:L-CfflV^b 

77 t<<Y. ?£t£K. . ^y7i-XA-iJ5y-r/f^B 
f— X (i£*T. MCMBil>?) , *-^y77^^- 

I*, SfrtfrD*— #>gft:SrfflV>/c*— #V|t!|sf (MCM 

^^7 7 -f/< t;77-l'/<-A-!l5^) Sr^ 20 

i-o 

[o o i 7] ^Mg^KJottS rt;7r^^-*-it?y 

—ij — sH v*m<£> n £ SrSSfc LTV 

^-'<-*— jKv*m»4» #-^£#1 0 OftSSBK*t 
LT, #;£L<I2:5~5 omgSlk it)ff*L<itlO 
~2 5fiSgB^77 N$ix5 0 5 fiftgB*^T- (4^/7 30 

<. 5 0SfigB£r;t-5£-7V ? 7 <{'<— 

[0 0 19] *JWI<D#— iKi"****!*, El4{r^-t-± 5 
Id. St4^-/ft6^3 0Sr*-5J?^tefls:i OlrS«F$-e:T 

«tsrs^$-e:-5r b\zx^x^-^^mm^rf^\ * 

7 h £-£5 r b \z J; 9 «3t*ixa. 

[00 2 0] ^!3<0*-^>-«-!tSfwa33g{C*3V 40 

•tirS/t*. 9l£i^#jgi5#-tf>'^/5^-:/fti*ro 
t^r-f^-A-* vfcmoj&ft & «fc 9 a$ftlc:iMfip 

T-J4 <fc < *P <b ftfcft ft h -5 . 

[0021] *»wcfflv^5>ixiett-7->'ttatt» m& 

^tdfeSt-SVI I I Sx;5?JSrfflV>Sr VI 



SUiKg^JSiOifii: LTtt:. {BSfeJg. tttt&L §fc 

[oo2 2] mm^7^j>,'p(Df^{±7-yf&m (tit*. 

Vfe«:i 0 Ofifieut^bT, $?£L<hfcl~2 Ofi* 
SB, ±9#£L<tt5~l OM;S5T-ife5>. 5fi»SB* 
85. i: ?)4^t7lS»f5*fSS-ei4*-xl?>-7-y^^-^ 
ifco^-y 7 r-C < 

r. ttfmmktezmfitf&'Q. 2ommn&z\z.z>b& 
m<o&mmsg--t€xftmi.\z< <*5, 
ioo2 3] *Kwxmi,^iT,z>is\±7-7mmc\-i, m 

n\^Xm.Z\^7J—^-f-/^^—7't£ if(D-f-7 7 T^'< 

VIII Se7c^«^-^JR7U^-Cfc5W x B i . 
Cd« Cu, V, Mnfcif, VI I iSeTcm-Cfc^P 
d. P t^^f=Srffiv^Sr <k*5-C*#-57)5 x me>»cPg*S 

1 0 0*fig|5t^b-C, 0. l~2fi*g|5 x t»?4bJ7 
0. 5~lS*SBfflVN^- t*S»4UV\ 
[0 0 2 4] ?£t£^/ Vfifr^fe^ 

[0 0 2 5] Z\<D7"o-t7>\Z&\<>X. tf^1S.#<nm 

mimic i. <o temt*-y£^&ttmmzmm u 

*mm&£xfT^-Tfrmmteb'<Dm&&7mwi$iit 
w&MktebcDm&ki&mz x cT^sts r b \zz 

[0 0 2 6] #-tfVft#£#fK$-ttS*3J&l:3\ tK*3± 

[0027] 7J-#^tGW&#mz-&zmm-i. *— # 

1 0 OffifigBiCjtfUT 2000~1000 Oli 
SB. JF4L<li4000~6O0Ol-iaffiV^wt^ 

■c# 6. 2000 ffifltSB5lejia-ei4*— # u 
!r < < . 1 0 0 0 0 jR/ittB*: c ^ -5 i: 91 »TfT* 7 
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M ! imm i ®g>X'tj:< fts. 
[0028] ts&i-s tem*mf$.-tz>&m<Dm.&®M$ 

•&5®mt LTI4, *, :**y-^ftif$rffiv^r 
ft 5. 

[0029] A«ifc«jaws£ii©8Be*'K 

Si4^/tei££1»^-r5&JKZ>Jgl4, ^JK^Sr l 0 0 
ftSgBirLT, 5~20fiSSB, ff*L<l45~10l 

2 omfiSBSrr ;LSti8S^ie< ftoTte8Ee>®&aSjg 
[0 0 3 0] tfcJSSfltt, fct;tff, r^=r*^*3 
[0031] t£&m<Dmmi*. &Mmzi$tfz&R-g 

^fl-fil 0 OfiggBKttLT, $r*L<l4l 00—200 

mass, i»3*f*u<t*i oo~i 5 om&uxhz. 
ioo mwiumffi-etetk$ktfi& roc<< < 200 a* 

gE£ r x. 5 i: tUKftWilStl t ft 0 , fctffcKft 5 ttfBftlri' 
[0 0 3 2] jt5E#JJ4, fctttf, J?7 5V, *;U.fc.T 

[0 0 3 3] il5c£i]tf>85*Dfil4, ^JS^[Jw*3tt54kJS^ 
Wfil 0 0fi»S5IC*fbT, £r*L< 141 0 0 — 2 0 0 

SfiSB, J; t< li 1 o 0 ~ 1 5 oitastfc?.. 

1 0 Ofifia5*ffl-e(±i§7c^^^|c7t5*3^HA5$> 
9, ZOOmSgBiSrrxStJlTc^iapJir/j:!?. MR 
KftSiSroWasfeC*,, 
[0 0 3 4] MfE«ti«->^xAi:S^§-fr^^m2il4. 
CzH4, C 2 H 2 ^if<7?^t:7K*. -SSHt^iit, 1WIE* — 
tf^lSft: (?77T4 K f£tt£J, MCMB, 

[0 0 3 5] te&l O OfifigBid^b-C, iff 

SL<I45 0 0 — 20 00fi*gB, iO»*L<l480 
0~ 1 2 O OSSSBR^^-frS. 5 O 0Sfi§B*«-C(4 

K<<, 2 0 0 oafig&£r;i5i^3^;4 5 i©#<kfto 

[0036] t&m>'*T*.k&immt&frfc£itx*- 
^^mm^nfio^tizx'o, -j-s ? t 4 

tf>&ft±\z.f&&Z-&ZZb&X'%Z>. * — 

v»5ftBf«rt-3«iCVD*6S:ffli^aii:*st?#6. 
[0 0 3 7] #-7tfvif*gl4, fltlfSOT'D-fe^tcioV^-C 

-H«>im«r, 7k*fcl4**y-/uft£eD*gjSWwA 



e 

[0 0 3 8] K&ftttfclttt He, Ar, NzftifW^ 

[0 0 3 9] ^Stt^f^OsKfitt, $f£L<»45 0~5 
OOsccm, <fc L< 141 0 0 — 2 0 OscanTfeS,, 

5 Osccm*i?lt? !4SfE*^'>/j:v^>5)^KJ«:N?M*sft < 

ftStfS, 5 O Osccm<Srr £ffi**J»'ffii-«rSft:ti>K: 
Rjfctt=aM6:< ft*. 

[0 0 4 0] Hz (OgfEfite, £f*L< 14 2 0 — 1 5 Oscc 
m, <fc L< 145 0— 1 0 0sccm-t?fc3„ 2 0 scan 

10 ^t?h»5bw» z. t assure* *> , 1 s o 

scan* r*SfcH2»«jJ*iiK ft •?-*-#*?>. 

[004 1] ^itiaS©JfE*l4, jf4L<l±10~100 
scan, <fc 9#f£ U< 144 0~ 6 0scanT?£>5 o 1 Osccm 

&mx-\*mmmtf'pt£\'^ib\z.&.fcAmz- «? cx < ft 

9, 1 0 0 scan* r;L -Sir, ^j£JK«*J*S4j**4x5. 
[0042] "Cscan £14, standard cc/min<73 C i: 
-?£>•?, latm, 2 5XlX}3&ik£n-fc.ccm (cc/min) & 

[004 3] tf^igifghi, fc£;tt4, 0.5~2 0a 
20 tin, *ff*U<J4l~2atm<7?BE^JT^*3V^XnftiPtL 
5. 

[0 0 4 4] 7l5>^iSri4iftJaT-T?fTft*3iX-5<0*s» 
SIX, fct^tf, 600-1000*0, #£1X146 
0 0 — 80 Ot-efTft^ttSo RJSfil£aS6 0 O'CifefiS 
T-J4SfS/4 5 e-t)«C< <, 1 0 0 0Xl*^z.2>kU&tf 

m-rgz-k.£>\z7Fj£MfcmfiWf&£ix j $'-f< fts 0 

[004 5] SflfS<DR^#(r*5V>T, # — #>mm<D 
SiESNfKl4 1 ~ 6 0#, £f£lXI4 5 — l 5#, fctx. 
14 1 O^T-fo-So R£M*Ma< 1 ^*«T-I4R^S^F^ 
30 fcftO, 6 0#£:i;t3£te!&/4SSte&&oTKJ&Lft 
<ft5. 

[0 0 4 6] X-tf^mmZftte t), 

^&mz-rs -7 7 <<'<— ? v ufc* 

[004 7] iJ~^^mm<0(Dlb. 

40 [004 8] *%?«X-#e>H5*— ^^^(CSo^T 
(4, -TV 77^'<- ^^WSr-&^bfccot>(i, a 
»o^SI^Sr^fft9£<^/j:v> 0 Lfc^^x, R^ 
t^S* f*> S «l«Kit^*^* b ft »7*U4ft b ft V ^Jfe 

^f»-C-*>5. *^c, ±«?S^ft<OI4, r^jStCioT 
7t?vW^»4, /^ffl-rs^l-. ^rW^^ffl^ 

MCMB) ifi-g-f-SBSC. SSfcjfeJW* 



(6) 



4£BB 2003-201 108 



[oo49i &&w-<?'&<bhz*-#>'ttn\*mmt& 

[0050] tf^&n<D 1 0<D&tltzfcmMb bT 

v *fc«e*<o y ^ ^ AmmKfcWB&i-^ ism**, ft&a 
[0051] m— fc, 

Srift 9 m u m a 9 -rs r. t & ± c s t <o-c-fc 

[0 0 5 2] g£-t^ *#*1r^X07J— #>#i|SH*. 

[0 0 5 3] b^bftriSb, rhb^Ilt *^co 

[0 0 5 4] ^/ 7 r^-# 

!(SH-^77 b£-*tZ. -r**3*>^ ^£>l£3£ (binding) 
*>5VM*S« (wrapping) £-£5 r i: T% *#fc-!MX 
o*—tf>tm<or?'7T<< hJgKwgggf^^Sr t so 
SrE^ihi--5r ir^X#^. -*V v r-f <'<-#— # 

^J:, «f£i-r5teK*fctt+a^tt$r*-r57c#^-y- 
-YXo*— jH>-«-!|sHj:^7 7 h$-fr-5Ct»wit) x y^ 
^7A^^-^(Dil!S (chanel) Sr^SSc^figLT, 

[0 0 5 5] *#ft-yMX<0#— 7$^W&*!)<?<?J»n 
[0056] 40 
' [0 0 5 7] ^O£0U^) 

MCMB (dW-r-TV^l 0 m) 3g£r7.K 1 5 Oml^td 
^ro#f!fcii£$rl S^fll^b*:,, ttt, 2 
S%<OT>^=-T7K^m5. 5 4 0 lg-SrSyjDb. t<Dft 
*Sa«r5^ra«H«|sUfc 0 Sbi^ ^cD^m^SrADSftbT 
3 0^8886©$ -frfc. ^r<oro*>, ^gf^i/^/u- (!»&,) 
O i 0%7Ki8i"{23 . 4g&t$o< 9 tjffiTU 5#'{£{;i2 so 
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8%<Z?rv*=r7k^fK5 . 3 2 9 7g£r8s*Dbfc. 4B# 

»J) 2.8 2g£ 2 8«(OT V^=T7K^fS£ 3 . 0 2 1 6g 
SrSsADU gmK#lfcffi&3 0#K3&Il»£lt\ ttiBU 
«£«fe$-ar-Cftfe^->^x^ (Stt-7-y^tb-C=y-7-yw 

[00 5 8] WiEteiE->^-rA0.2gSr^^/— /H 0 
■l+lw^lR*^ e^SKUrioT^SItilc^tic 

« (AtSfcttNz) «T5SA$-fr-Crtg|5(O^Sr^b 
T^S(Jo^§-T?*0f^bfc o J^^SrSSS 
b (A r : 1 5 Osccm, H2 ^-^0 O scca^^na He ■ 5, 
Qscct) » Tj" 1 -^! Vit^j^l^0^l^g$o7t 0 tf^ 

U fF&WV. i(^0^sccin^SbfcAr *-SftA$1i: 

-c, s^ja«sraffls-cT»ffc, ;©^iat), MC 
MBli:^i*-#ytyfa-7 (mwnts) 
77FStifc. ^V>T, 3 5~5 0%<D5«^S:fflV^-C, 

Sr^--f /w^^ tfj 1 4 o 'c-e 8 f$mm-i~z> Zk\z 

J:orStt-7-y^Sr^*b. hb 
fcMWNTS<0*SffiSrBBa$-frfc o AD!lR*3iO^Sc^{c: 
J: oTMWNT S riSMCMB *>f>fi|^-f-5 r tt^-o 
fco W±w^m-J: t), 05~7tc^-TJ;9^*^»- 
*3(t5*-^vtt^i45^jEiS;bfc 0 7$^n 

<om*wm&m (2000m) ?r@5 ir^-r. 

[0 0 5 9] 13 5 Kifc^-c, «s^lrj:otM§ti.fc 
*yf/fa- yji, MCMBfif C/77 h (ig 

^^ir^bffl^ixTv^,, rwi 3K>-^y^ 

ihb, y^^^-^^-v^aiAtJ-e^siiggS: ± 
5, 

[0 0 6 0] m&M2 
MCMB\Z<XZ-Xis— bVt<D*>— (7C#$ : 1 
-10pm) SrfflV^cfiAMil^iSMl i:IU#^b/t 0 ^ 

6*tfc*-*>^ts«)«^iajj«e^B (6ooo§) ^ 

E]6tc:7f:i- 0 
[0 0 6 r] ^J£&1J3 
MCMBlrtt^-C*— #V7r^'<- (6$ : 1-10 

^ m) Srfflv ^»*»tt*lfcflfy l <k l^atc: bit, # bttrt 

^-^^tt^mT-gi^^K dooooot) &m 

[00 6 2] El7{c:*3V^. #3§!Et;:±oTJ£j£$*i.7t 

7J— ^Vtyfa- ^ii. ^rW^S^ 5 Onm-CfoO. 
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[0 0 6 3] £JL±, #ilftl^i?f©K<ko-C*3iW$rIft 
[0064] 

»^«5:$tv*r i:*5-C'#-5o Ufci^T, 
[0 0 6 5] *»f§H:J:o-C»|*3ft«#— J***' 



[Ell ] 
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[Bii] #s§93tf>>&— d?^^co— mmnmm (->- k 
-m»&0-e&5. 

-[02] (mcm 

So 

[03] *«BJCD*-7t?>-*fi^ro-mS(D^ 

-if--* — r ^ y 77^ # — jK^ 

[04] ^^w^-^v^wMJtT'B-fe^Sr^-tm 
B&0-C&5. 

[05] *3BW©»6«llteJ:t»-&ritb*:*— *>1*R- 
[06] *3BW«)5at092fcJ:O^bfc*-jR>*» 
[07] 3 £ 9 Lfc# -7)? V*m 

[#-§-rolftW] 

1 o j^iste 

2 0 -*V 77^'<- stf^ifSf 

3 0 Ste-J-yftfegE 



[02] [03] 




[04] 



(8) 
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IH5] 




00 
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i 
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8 
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[El 6] 



(9) 
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im7] 




F 9 — A (#%) 4G069 AA01 AA03 AA08 BA08A 

BA08B BA21A BA21C BB02A 
BB02B BB10A BB12A BB16C 
BC25A BC29A BC31A BC36A 
BC54A BC60A BC62A BC65A 
BC68A BC68B BC69A BC72A 
BC75A BD04A BD04B BE08A 
BE10C BE15C CD10 EA03X 
EA03Y EA04X EA04Y FA02 
FB08 FB46 FB60 FC03 FC10 

4G146 AA11 AD15 AD35 BA12 BB22 
BB23 BC08 BC23 BC25 BC26 
BC44 BC48 CB12 CB37 

4L037 CS03 FA02 FA04 FA20 PA05 
PA12 UA04 



